"Specialty rices" is a common name for varieties that present uncommon grains with distinctive features as pericarp color, grain shape and size or aroma. Most of these rices are related to cultural traditions and ceremonies, but some have higher nutritionally value than white rice. Considering that today people are searching for foods that could help to improve and maintain health, specialty rices would also be considered in some way as functional food. As a specific market, the economic values of these grains are also higher than those of white rice. So, the new red rice variety SCS119 Rubi and the new black rice variety SCS120 Onix were developed in order to attend the specific and economically important specialty rices market, and should be consumed as a whole rice grain. Experimental tests performed with these varieties showed that they could be recommended to all rice-producing regions of Santa Catarina State, Brazil.
It is also true that while much research has been done on common, high-yielding white rice varieties, far less attention has been paid to special kinds, even though they command higher prices. In this way, this work-as a part of the Rice Breeding Program of Epagri-has the objective of developing rice varieties with pigmented pericarp destined to the specialty rice grain market.
Material and Methods

Pedigree and Breeding Method
• SCS119 Rubi. Among years 1993 and 1999 many accessions of weedy red rice were collected from different cultivated white rice fields, constituting heterogeneous populations. These populations were then submitted to massal selection searching mainly for red long-shaped grains and without seed shattering. ), in comparison with standard cultivars used in the region. At this point, uniformity, yield performance, grain pericarp colour, lodging resistance and blast resistance were evaluated.
Performance at Field
At this point, lines SC 607 and SC 608 were evaluated by its performance at field. The lines were phenotypically described for several traits ( Table 1) , according the descriptors recommended by rice culture by [11] . These productivity experiments were done at three locations with different soil and climate conditions representing the majority of edafoclimatic conditions of Santa Catarina State rice production areas. These experiments were done using rice varieties Epagri 108 and Epagri 109 with known performance as controls. These two controls are conventional white rice varieties and were used because today in Brazil there are not varieties of coloured pericarp that could be used in this way. These experiments were done during 2010 and 2011 growing seasons representing the VCU (Value for Cultivation and Use) trials during two years on three different locations on Santa Catarina State (Turvo, Araranguá and Itajaí) according recommendations of MAPA (Brazilian Ministry of Agriculture) for being registered. At this point, uniformity, yield performance, grain pericarp colour, lodging resistance and blast resistance were evaluated (characterizing the phenotypic description of agronomic traits). Based on the productivity performance at these locations allied with its desirable agronomic traits, these two lines were considered able to be released as varieties.
Line Identification
At the end of these performance tests, line SC 607 received the name SCS120 Onix remembering its black pericarp. And the SC 608 line was identified as SCS119 Rubi, also in allusion of its red pericarp. The two varieties were released and recommended in 2013 as new rice varieties for specialty rice market.
Grain Characteristics
During the final experimental field trials, grain sample of each line were submitted to evaluations as size and milling performance. Size measures were done using an automatic caliper rule. Milling tests were done using laboratory mills and proportion of broken and whole grains were done using percentage.
Chemical Composition
A sample of SCS119 Rubi and SCS120 Onix were also submitted to analysis on order to determine its chemical composition as protein, lipids, carbohydrate, fiber, anthocyanins and phenolic compounds ( Table 2 ). This was done at Department of Pharmaceutical Sciences of Sao Paulo University using previously described methodologies [12] - [14] . 
Results
Performance of SCS119 Rubi and SCS120 Onix at Field
SCS119 Rubi presents a modern plant type with medium cycle (125 days to maturity) and erect and hairy leaves (Figure 1 and Figure 2) . The cultivar presents good resistance to lodging, a trait considered essential for the pre-germinated cultivation system used in Santa Catarina and Rio Grande do Sul States. It has also low seed shattering and moderate susceptibility to iron toxicity and blast. SCS119 Rubi presented good yield in regional trials (Itajaí, Araranguá, and Turvo) with an average of 7700 kg•ha −1 ( Table 3) . Despite SCS119 Rubi showed a little low productivity when compared to the controls, the red pericarp colour should determine its market value. SCS120 Onix has also a modern plant type with medium life cycle (125 days to maturity) with erect and hairy leaves. The cultivar presents good resistance to lodging (Figure 1 and Figure 2) . It has also medium tillering capacity, intermediate seed shattering and moderate susceptibility to iron toxicity and blast. SCS120 Onix could also presents few sterily spikelets, but presented an adequate yield in the regional trials (Itajaí, Araranguá, and Turvo) with an average of 5468 kg•ha −1 (Table 3) considering that high yield was not a decisive factor for this variety.
Grain Characteristics of SCS119 Rubi and SCS120 Onix
The grains of the two varieties should be consumed as a whole grain and are also recommended to be parboiled, preserving his characteristics as colour and taste. Parboililed grains showed uniformity and enhancement on pericarp color.
Sensorial test showed that SCS119 Rubi should be suitable for the specialty rices market, presenting longshaped grains with red coloured pericarp, and good aroma (Figure 3) . The milling total yield for this rice is considered appropriate, with value of 77.4% and 73.0% of whole grain ( Table 4) . SCS120 Onix has also long-shaped grains with highly black pericarp, and good aroma, referred as a nut-like aroma (Figure 3) . The total milling yield for SCS120 Onix is 64.6% with 56.5% of whole grain ( Table 4) .
Chemical Composition
The varieties SCS119 Rubi and SCS120 Onix presented similar values of Protein, lipids, carbohydrates, minerals and fibers when compared to white rice Epagri 109. However, they showed higher values of anthocyanins and phenolic compounds when compared to white rice varieties. Red pericarp variety SCS119 Rubi showed almost three more times phenolic compounds than white pericarp Epagri 109 and black pericarp SCS120 Onix showed almost five more times.
Discussion
The origin of pigmented rices is as old as rice itself, and they are involved in different oriental myths, with red rices occupying a special position since immemorial times in India [14] . It is also a fact that the first domesticated rice had a pigmented pericarp [1] [2]. The development of varieties of colored pericarp by Epagri Rice Project is part of an initiative to offer a portfolio of specialty rices covering varieties of red and black pericarp, aromatic and glutinous types destined to specific market niches. Products associated to this special niches, have also a higher market value when compared to the traditional products. This also happens with rice, with specialty rices owing in some case more than ten times the value of the traditional white rice.
These niche markets encompasses those related to some traditional foods like the Italian "risotto", the Spanish "paella", the oriental aromatic Thailand's food and the Japanese "sushi", and the Chinese traditional red rice cake, that today are spread around the world [15] . Because of Italian immigration to Brazil on the past centuries, there is a growing market associated mainly to risotto.
But probably the specialty rice most consumed in Brazil today is the rice with red pericarp. This food has a strong cultural importance and there are many different rice land races with red pericarp. But as far as we know, SCS119 Rubi is the first variety developed and recommended by research for cultivation. As the SCS120 Onix is also the firt black pericarp variety completely developed and released in Brazil, despite the fact that one black variety was firstly introduced, adapted and released by IAC (Campinas Agronomic Institute/Sao Paulo State) in 2001, called IAC 600. This variety presents short black grains and has its growing place is almost restricted to So, the two coloured pericarp rice varieties developed by Epagri are recommended for cultivation in all areas of Santa Catarina State and experimental trials done in rice growing areas of Rio Grande do Sul, Goias and Piauí States revealed that the two varieties could also be cultivated in this areas with excellent productivities.
One reason of the differential market value for these two varieties is that these two coloured varieties could also be classified as nutraceutical or functional food, mainly because of its phenolic compounds, that are known for its ability as antioxidants. It is largely exposed by the midia that people are eating lots of industrialized food that causes several problems along the time. Another reason is that these varieties are consumed as a whole (integral) grain, increasing the highly desirable fiber diary income. So, many people are interested in do things for wellness and lifelong health. Nutrient-rich food is an essential step for this objective.
Brazil consumes rice mainly as polished or parboiled and prefers grains with long shaped and white pericarp. But the interest on different rices is growing, as it is happening also for other foods, like beans, coffee and olive oil, as some examples. Santa Catarina State has a peculiar agricultural structure, composed mainly by farmers cultivating small areas (1 -10 hectares) with the owner and his family as the principal labor arms. So, cultures with distinctive and aggregated market value are very interesting in order to make these little areas economically viable, avoiding little farmers to leave its properties and search for job in industrial or commercial areas.
The development and release of these specialty rice varieties also shows an example of the potentiality of exploring the genetic diversity in natural resources for economical purposes. Assuming that it is easy to protect known things, the use of genetic resources in order to develop special products for many different purposes (food industry, pharmaceuticals and others) could help to know and conserve genetic resources.
Pedigree Seed Maintenance and Distribution
Registration process of these new cultivars in the Ministry of Agriculture, Livestock and Food Supply (Ministério da Agricultura Pecuária e Abastecimento-MAPA) is an important step for seed production and commercialization in Brazil. Registration assures the genetic identity and varietal quality for breeding programs. Additionally, cultivar protection guarantees royalties to private and public breeding and seed companies, which can use these resources to continue their research and development projects [16] . So, the SCS119 Rubi variety is registered by the National Cultivar Registry (Registro Nacional de Cultivares -RNC) of the Ministry of Agriculture, Livestock and Supply under the number 30233, in Brazil. SCS120 Onix is registered by the National Cultivar Registry under protection number 20130079. The genetic seed stock is kept by Epagri, Itajaí Experiment Station, located at Rodovia AntOnio Heil, n.6800, Itaipava, P.O. Box 277, CEP 88301-970, Itajaí, SC, Brazil.
Conclusion
The two new rice varieties SCS119 Rubi and SCS120 Onix were considered suitable to be cultivated on rice areas of Santa Catarina State and would be an alternative in order to help little farmers be economically viable. So, we believe that these new rice varieties can exemplify the use of natural genetic diversity of rice in order to improve economically the income of small farmers and help in the efforts of protecting and conserving genetic diversity.
